Adriamycin-dependent release of iron from microsomal membranes.
Microsomes incubated with NADPH and the cardiotoxic anticancer drug adriamycin reductively release their bound nonheme iron, which is accounted for by ferritin and an as yet uncharacterized nonferritin pool. The reaction is mediated by one-electron reduction of adriamycin to semiquinone radical and subsequent reoxidation of this radical at the expense of membrane iron to regenerate adriamycin and promote Fe2+ release. The semiquinone radical of adriamycin can also reoxidize at the expense of molecular oxygen to form superoxide. However, superoxide dismutase does not inhibit Fe2+ release, indicating either that superoxide is not involved in iron reduction or that superoxide reacts at sites which are sterically inaccessible to the enzyme. It is proposed that the reductive mobilization of membrane-bound iron may mediate the therapeutic or toxic effects of adriamycin, irrespective of the superoxide dismutase content of the target cells.